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ASsTRAqy ^ ^ " * . 

^ farming has unaergone sub stactial changes in^bofrh 

econoiB3,c> and aecdal structure in the past ao yeare- 'these changes 
have affectea the larger society Ifith pepulatica'ehangee in rural, 
aonBetropolitan areas. Seeking to Mplcre the le la ticn ships between 
ch|riges m farming and changes in place population for Michigan frcm 
1930 to 1970, six variables were utilized as inflicators' of the 
changing structure of farningi farB land in crops, value cf land and 
buildings per acre,, averse farm size, gtcas sales per farm, nuaber 
of farn workers, and farm population>"rie ccaBctly used dependent 
variable of change in the total population cf^/ncnaetropelltin 
counties was replaced with two vaflablea leaatiricg' the population 
change of snaller places in all counties^ longitudinally leasured 
independent variables were alsov used. C la age in fajii si^en as found 
to be strongly associated' with the percent of places losing 
populationi the greater the i^ncrease Ja fan size fori 1930 to 1970, 
^ the greater the proportion of declining places. A rela-fcively 'stMng 
association existed between changes in fara size and fan population. 
As farms expanded and be'iqaae less nuBeiccs, both faiB workers and 
farB £amilie|S were displacea from fpris and the fan' Eepulation. 
Ctfnceptual*' bperational, 'and ftattstical Bcdiflcaticnfi of the study 
suggested that far|ii changes have played a tcre iBpcitant lole in 
population changes in- smaller places than that indieatra in earlier 
analyses using different measures and units. (Author/DS) 
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_ ' ^ * ........ ■ 

• The substantive question to .be addressea Irtfiihls paper Isr'^^^^ have . 

r been the r^latlpQshlps between chwges In th^ j|g|^al and e^onomle atruatwa 




of faming and theb changes In population of sdftlXer placae for Mldhigan in 
the. period 1930 to'l97Bi^ Iii a dedu0fclve appMich we will revtew the releWnt 
litarati^rg on fara struetuWi* and plaee population changea to generate ^ 
variables wd hypothesea for the analysiaj gpscify the methoBological proesdure 
for analysis J then report the results lof thS' analysis itself. Howsvari in/* 
ctfrrying out the review we have found sotiis attempts to assass the., 

relativi importanee of farm changes on population change to be Itoltad by 
their eonceptualizatloni by their operai;ioiiallzation of , variabiles » ani by 
t^e Malytical technique CTiployad. He^cag we proposed certain changes which. ' 
we thought necessary ta improve the explanation and ^understanding of these 

chahges and their in terra rat ionahipa* :In^^this exploratory analysis,^ this 

. ■ '■ ^- ■ f ' ' ■ ' ■ , 

testing of a suitable methodological approach ranks equal in Importance to 

' ' •-' ^ ■ . ^. ■ ' ' ^ ' 



the substantive task. 



* Review of the Literature . . 

Many of the changes affecting the p. tf. fatm pDpulation--^and the''tur#l\ , 
population generally' — ^stara from farm cOimerelaliEationp specialization^ 
technological change, and the most dramatic of these have occurred since 
1935 (see Table 1).' Qverproductlonp fluctuating prices, coat-price squeezes 
and indabtadnese have been constai^t compmlons of ^he historical development 
of farming (Hacket, 1970, Ch. llr Frun^t, 1975:14-291^ Goas. et al.* ^^JBi 25^27) 
The general response by farmers ihacked\ by govairaM and corporate 

interests, hai been to expand the sl«e of their operations 'CPadflelds l§7l| 
Rodefeld, 1978 a62-'l64) . Coiranercialization and specialization .by type of 



production are closely i;,elated. They desaribe the tehdMcy for f apis 'tis 
cpncentrate OQ epeci^lc cpranodlties for riarket. -The p comterefalv 
ppeclallieS farm pr^oduqes very little for homp^onsumptlon ^d may have only 
one or, at most, a few fititerprlses (White md Ir^ln, 197i| Gdss, 19761 101-104). 



a: 



One general indicator of enterprise change;^ Is the ^ount and proportion of 



5^ enterpris 

farm land ln/erop#. 



, (Tible 1 atout here> ' 

Technoldglcal development has facilitated, the coranereiallzations 
specialization and' expansion In farm production. Mechanisation By Its very 
nature p subst*itutes Inanimate power for hum^ power, and hence more land can 
be cultivated from the same labor input. The- other cpmporient of technology--^ 
blolpgical advance"inereasea production per uhlt of jlandj through thie use of 
herbicides s Insecticides , hybrid aeedsj iertllizeri, etc, CDonaldson and" 
MelneiJneyj 1973; Rodef^eid, 1974 1 110-122; Gois^ 1976: 79-81) . Both components 
of , technolQgy have dontrlbuted to the increased, capital requirement of f alias 
(Brake,' 1972 1 Gpsa^ et al. ^ 1978: 24-25) , and where this development has been , 
intengiye In nature ^ thfe value of land and buildings per acre has risen 
(see Table^ Thete -has also* been expansion of an extensive nature, due 

mainly mechanisation. With acres of total farm land remaining appyoKipately 

constanti since 1935 s this capital for labor substft^utlon Has , result^ in an 

/\ " - , ; ^ ■ , _ - ' , . ^ ' ■ ■ >^ " 

increase In the average acreage of fatms (see Table 1) and^ a dacrease in the ^ ^ 

total, number of farae (Ball and Heady, 1972; Rodefeld, 197flr 171-173) . ^When 

one comt?lneE these two elements of fam expansion— Increased p'roductibn per 

acrej and Increased number of fecresWthere has been a sizeable Increase In 

total production and value of output (gross sales) per farm CGosSj 1976 i 99-101; 

see "Table 1) , ' ^ , - . 



Labor displacement by toeehanlzatiori the decline In farm nimbars 
have contributed to a decrease in the rimaber of fftrra workers (sea Table. 1). 
Both hired worfcersi^^nraer-operators and their families have be«-dliplaeed 

(Toll^ ^d Farter, 1967 1 Gosi, 197Br 90-92| Rodefald, l978f 169-171)*' 

^ * . - ■ }' > ^ ^ * ^ '*= . . - ■ * ' ' ' ■ ' ■ ' ' 

Without emplo^ent In facing, thesg people, have usually migrated to urban 
areas where ^ployment> chanoas and median f^lly Inectoes have generally 
, beW better (McDonald; 1955-56 1 Gossp 1976* 142-144)^ Consequentl-x/ th^ farm 
population has decreased markedly" since 1935 (see Table '1) , /' 

Thus farming has undergone 'substantial changes In both economic and 
social structure in the past "40 years* From this review of .the literature 
yf&havB seledted sIk Indepfendent variables for our analysis i (1) acres of ' 
crop land; *( 2,)' value of farm laW and buildings per acre; (3) avOTage farm 
size In acres; ' (4) gross sales per farm| (5) number of workers employed In 
fartatngp (ft) number, bf farm people. . . i ' 

Another^questions is to what eKtent have these farm changes affected 
the larger aocftty? They have occurred In the context of a rural society 

\ ^ ' y"^ . ' ^ ^ > / ^ 

characterized by S dispersed settlemerft pattern with small trade. centers to . 
serve the needs of farroa, favm people ^ neighborhoods and comQunlt^es 
(Ensminger, 1949; Ensmlnger and Longmore, 1949; Etua^ 1977: 23-30)* The'/ 



.typlqal pattern in tne Midwest has b^en a population .center (hanletp ^villajgej 
tomi) servleing the ecqnomlc and technical .needs of the farm hinterlands 
which was also the fodal point of QOTmnunlty (Galpin ^ 1915;' K^^\ 1959). 

Nationwide studies for the 1930 to 1970 parlod have showQ that more 
than-^half the places with le^s/thanN250 parsons declined in slzej \as did 
30 percent^ of /places 250 to 25G0 in size ][Gosi 1976i 132-133, 162) i 
fopulatloli decreases were greater for the 1950 to .1970 period. The ability 
of emaller places to retain population, was enhanced By proximity to J^arger 
places, particularly petropoiitan centerE (Hasslnger, 1957a; Butler aiid 
Fuguitt, 1970; Efua, 1977: 72«79)^. ^ ^ \ ^ 



* . • 

The population changes In thasa places wara dlractly ralatad to the 

ntnibar of economic sarvlcas and. social functions thay weta abla to provide 



(Hasslngarp 1957b| Fugultt and Deely* 1966| Brunn, 1968; EtuEp 1977! 60-72). 
it was tha changing damand and supply^f services and functions that best^ ' < 
e^cplalned the link betwaan farm and placa. On the one hand, tha dWclina/ln 
farm population reduced aggragate demwd md hence raducad tha neM for * 
nonf arm parsons responsible for such services and functions. Smaller placas 
entered a declining spiral of decreased variety of. services and functions and 
decreased patronage by local people (Bolllngerj 1972iVtodafeld/ 1974 i 214^229)* 
Alternatively i larger places were able to consolidate these lost services 
and functions p and add new Qfies, Their: patronage was Increased and hinterlands 
expanded as consiuner demands became more specialised and their means of ^ 
transpottatlon Improved, ThuSs as the minimum viable slse fdr farm dependent 
places Increased, (Eaup 1961) th^re was a growing dualism between larger ^ 
eKpanding places and smaller, declining ones fWilkinson, 19^X4; Goss, 1976 i ^ 
137-141) . • 

Places, particularly smaller places, are at thp interface between the 
farm and nonf arm populations* / Their decline^ growth Is part of the ^ 
population redistribution process occurring within the nonf arm sector, 
It is for this reason that we have chosen to focus on changes In the population 
of smaller places"more specif Icallyi county level indicators of these changes* 
Three operatlonallzations of the, dependent variable will be used in this 
analysis I (1) percent change in the tatal population of nonmetropolltan 
counties (a repllcatloti of the measure used by many recent studies of 
population change)! (2) percent change in aggregate population of all places 
of 75-2500 persons; and (3) percent of all places Un each county declining 
in population. The latter two operatlonalizatlons focus specifically on 
the changing status of smaller places. ? ' 



Of coursei chars are other ; factors affecting population change In 
piaees — Industrialization, urbanisation, transportation, etc. (Pleldi and 
Dimity 1970| Etua^» 1977 1 31-47). will- not attempt to Include. than in 
£hm analyels alongside the farm Independent varla^es.^ However, we ^111 
employ two al t ernat i ve f a c.t or e - "-p r oxlml t y to large *p^l aces and regional 
location—to gain some insight Into the extent of these Influences oyer and 
above the changes in farming. The proxlmifiy factor Is included because it 
has proved to be wi Important variable In past studies of place population 
change* Regional location . (as operationllMd in ^ifcls study) Is a surrogate- ; 
fbr industrialization, urbanization an4^other macro^processes that are 
manifest in spatial distribution. ^ 



Several recent studies ^^^^ave ri 



Nowj.let us examine several recent studies ^^t^ave reaffirmed the 
historical relationship between changes In the economic and sOclal structure 
of facing and population change in rural or nonmefrDpolltan areas. / 

From a human ec^oglcal perspective » Frisbie and Ppston (1975, 1976) 
have found that components of .^stenance organisation accounted for a % 
significant proportion of total population change In nonmetropolltan U.S. 
counties. Agricultural activities were particularly important predictors In 
this ecologlc%L complex. In general, nonmetropolltan counties that were 
more depend^^c on agriculture as a' sustenance activity, were more likely to 
lose population for the period 1960 to 1970, 'This phenomenon, according to 
Frisbla and Poston (1975: 775), can be accoun^d for by the fact that mechanlEa 
tion %i the extractive industries decreased the dertand for labor, consequently 
people migrated/out of these areas to find 'jobs. 

In his demographic analysea^eale (1975, 1976) found that nometropolltan 



U,S, counties with rfiore ,fhan 30 percent of employed persons In a|rlcuiture. 



^7 



declined In p^pulaclon by 11.^ percent In the 1960-70 decade and have continued 

to experience slight net outmlgratlon during the 1970's"the' petlod of metro- 

polltan-to-hotoetropolltan net migration. In fact^ the greater the percent 

of emplpyed persons In agriculture for the county^ the greater the likelihood 

of jpTopuiation decline and the greater the annual rate of net dutalgratlon 

(Beale and Fugultt, 19761 15, Table 6| Beale, 1977i 6* Tables 2 and 3). 

It should be noted that counties moat dependent on agriculture are ^ 

more likely^ to be fouftd in the Grteat fflalAs/jbJldwestern regions * and Indeed 

this is where the relationship with population decline was the strongest 

(Beale, 1977 i Table 2).^ In contrast ^ Debertln and Bradford (1976) found a 

weak but negative relationship between agricultural base of counties (measured 

as total value of land and buildings) and percent change In populations of 

incorporated Indiana places , 2,500 to 20,000 In populatlonV f or the period 

I960 to 1970* Further^ iri' a study of smaller central places In Pennsylvania 

... * . ■ * 

(Incorporated places of 1000 or more plus minor civil divisions In the - 

jbnmedlate hinterland), Forscht and Janama (1975) found that 73 percent of 

those central places most dependent on agriculture grew in population for - 

the 1960-70 decade. For all places the relationship between percent employed 

in agriculture and rate of population growth was weak but positive, 

^ ^ K " ■ ... 

The PtobleTn 1 • 
In one senae, it is surprising that agriculture still outweighs other 
aconomlc activities In the determination of nonmetropolltan population change 
as recently as 1960-70. The farm work force and farm population hsN^e^now 
declined to a point wette a high absoiute number of outmigrants ; cannot 
continue. The farm population is now less than four 'percent of total popula- 
tion whereas nonmetropolltan population is about 30 percent of the total. 



How eould agrlcuitural actlyitiea still have an important influenfei on * * 
population change in nonmetropolltan counties or smaller places? On the ^ 
other hanH. lim tat iTOs of past studies » including thofe revlewea here, may 
have inhibited our understating of the role of farming in population change, 
Speplfically,' the|e studies are constrained by i (1) inadequate conceptualisa- 
tion of structural changes in farmlngi (2) sole us# ■of noMStropolitan county 
data; and (3) use of static independent variables In decade-by-decade 
research* 

The studies that were reviewed above showed two eKtremes in approaching 

changes in farming— use of single variable or factor analysis of multiple 

measures* ''Assmnlng percent of employed persons in far^jig to be a valid 

Indicator of deperidency on farmings then the more agricultural the county ^ 

the greater the magnitude of population decline (Beale/ 1975, 1976 , 1977)* 

BUt, a single measure of dependency on farming gives little Insight Into 

the farm change process by which this outmlgMtlon has occurred, Frlsble 
M , on the ocher%tfid,. y 

and Postpn (1976 i 368) /argued thaT the compreKlty of agricultural enterprise 
prevents "the conventional measurement strategy of relying on a single 
Indicator "if the underlying concept." Their approach was to take 16 different 
measures of farm activity and derive four f rfctors—general agriculture,/^, 

commercial agriculture, mechanized agrlculture\nd land intensive agriculture. 

'V ' 

However using factor analysis to establish statistically significant 
I' 

relationships with population change in nonmetropolltan oountles is not 
always sufflcilSt. Ideally, these relationships should be interpreted within 
the context of social and e'conomic change In agriculture. Mechanical 
interpretatioris of factor matrices tend to inhibit further understanding. In 
the preceding studies little attention was given to t^e conceptualization of 
change processes in the social and economic aspects of U.S. farming. 



fhsre has also bean a tendency' in* atudlaa of 'rural* poptilatlon change 
and Its causes, to foeus on hoimetrDpolltan counties "(Frlsble and Postong 
1975, 19^61 Beale; 1975, 1976, 1977) * nieStWtdatd Metropolitan Statistical 
AreA (SMSA) corisl^bs of those counties with a city of 50,000 or mora Wd, 

gome contiguous counties I'nomatropolltan counties are the residual. This 

' . ^ ' ^ •■ - ^ ' - ■ / ; ■ 

dichotomy Is arbitrary, with little ralavanca to social and ecouOTlc * 

organisation.^ Fo^^A^pla, 22 parce^ of U. S, fara paopla were located in 

S^^A'8 In 1970, In tttchifan, SMSA's containad 37 percent of the farm'paople, 

42 percant of all rural paopla, and 25 percent of places with less than 1,000 

persons'* Friabia i^nd Pbston (1975^ 773, 882 ^ 1976 1 355) were conf^rned 

with th6 lack of j|understandlng of chMgas in noMiatropolltaftt countlas. 

This may ba difficult , however, If^ tha variation In subunit population change 

4 ^ ■ .1- 

within thasa counties Is greater than^ varlatiofl between metropolitan and 
nonmetropolitan counties. 

The notmetropolitanyft^tropolitan distinction occurs at the aounty 
level, Countiae are polltldal unlts'that vary in geograptiic and social 
configuration across f Stat e^ and regions* County level .research la convenient 
because thpftre la a manageaBle number of cases (about 3sipO for the U*S,) 
and aaey access to reliable, comprehensive data from the Censuses of Population 
and Agriculture. Howevert- it appaars that local residents view the county 
as ^n extras-local phenomenon (Luloffv and Wilklnaonj 1978). Nonatheleaas 
this unit is bften taken as a "valid aurrogate for another entity; the rural 
community (Beale, 19/6: 957; 1977 il) * " 

Alternatively, there has been a long tradition of studies dealing with 
place (populatloq^ cluster) as the unit of analysis (e,g. Fugultt, 1971| aee 
Goes, 19761 131-137; 162-163)* The place^ at a mlnlmumj has a local spatial, 
identity but this, still does not make it coterminous with co^unlty*^ The 



rur^l-^urba'n dichotomy la primarily based on placei rural peopla are those , . 

" ' ■ '* ^ ' ' . ■ ^ '.. * ' * 

living In places of less thw 2,500 persons or In open country* Although . 

• . ■ -/^ . " ■ » • ■ 

" this 41stinetlon is also an arbltrary-on^, at least- gradation of places^by v 
population slae gives some indioatlon of the range of economic and soeial • 
functions found in a, place (Etua^ 1977 1 18-23). a 

Place research ha^^also had its limitations, Minlmttfi and maxtoim 
population sizes In stuVes of places have varied widely (Goss, 1976: 162-163; 
Etua, 1977 i 90-91)* Most- studies have been constrained by the source from 
whiph the enumeration was taken. The Census of Population Includes all - 
places of 1*000 persons or more ^ Regardless of legal status^ but only those 
smaller places which ^are incorporated* Generalizing from this ;data set to the 
universe of smaller places is valid only If incorporated places of leas than 
1,000 are representative of all places in this category* Michigan data - 
indicate this is hot the case. Incorporated places (less than 1,000 in 
sl^e were disproportionately larger and more likely to have been growing In 
population (Melcher^ 1977) , In short p change in total population of non- 
metropolitan coiifttles or of Census enumerated places may not be reliable 
Indicators of change in smaller places or local conmunitiea* y 

All studies reviewed thus far analyzed the relatlonehlps betwe^ static 
Independent variables (characteristics for a given year) and dynarilc 
dependent variables (change ecore between two points). Although such relation- 
ships are generally reliable indicators of the process involved, there are 
inferential dangers* It is most cpnmonly assi^ed that the higher th4 static 
independent variable 'scores the greater has been the kmount of change in 
that score. However^ the a cores' may approach some ■celling'^ after which 
the amount of change actually decreases . ^ In this case, the static and 
dynamic measures would be Inversely correlated and their relationships to 
other variables will be in cipposlte directions* 



Studiea Inyestlgatlng the relationships betwaen agricultural and 
population change^ for the fflbstf part have "teen limited to, 10 year peripds, 
in partie^lar 1960 to 1970. HowffirerV the well document ad changes in farming-^ 
inereased farm size, deoreased fitrm workers and farm people^^have occurred 
over a much ionger time' period/ in particular 1933 to the present . Farm 
changes may not have affected jcural or nonmetropolitMi population immediately^ 
and it is possible that time lags extended beyond th^ scope of decade-by- 
decade analyses* * " ' ' * 

This study of Mlehlgan farming and place population change will differ" 
from preceding ones in the following ways. First , the independent variables 
will be selected from concepts that are at the core of social and ecpnomic 
change in farming. Second, population data came from an enimieratlon of all ^ 
incorporated and unijjcorporated places having 75 persons or^-more between 
1930 to 1970, Included were places in both metropolltmn and hormetropolitan 
counties* Thirds both Independent rad dependeht variables will be measured . 
longitudinally for t^e* period 1930 to 1970. 

* % Methodology 

The data for this analysis came, from the Michigan Population Center ; 
and Community Study project which was directed by Rodefeld from 1974 to 1976 
Csee Rodefeld, 1976). The project was based on the assumptions that there 
were certain causal, forces, such as farm changes, transportation changes, etc. 
bringing about changes In the poRulatlon size afld economic base of Michigan 
and other U. S. population centerpi and these latter chanies In turn had 
significance for other conmunlty characteristics, ^othey assumption was 
that smaller places (leas than- 1,000' persons) were at the interface between 
these. changes, regardless of their political status; The project data was 



. : .... ^ ■ ■ , .• 

. ; -^^ .-'j,. J. • 11 . 

compiled in flwo'parts; , (1) population figures by decade, 1930 to 1970.^ 
for i*l 'Michigan plVces of 75 persoAs or tnorei and (2) selected county 
characteristics, mainly farming. Over the saine period. - , 

' Rodefald entmerated 1592 places, and- determined their population numbers 
using the Rand Mcrfally Comnerclal Atflas and Marketing Guide > the Census 
Population , and local Informants. The Census enumeration accounted for on^v 
598 of these places, and those were not highly representative of all Michigan 
pl^cesjwhen considering size and direction of population change C#ee Table 2). 
btorlcensus sources detected the majority of smaller, decllnlni places. The, 
task of generating agriculturaa and othl^r^hlnterlind information for each 
place was formidable. Consequently, most Itf such data was accumulated at , 
the( county-level from sources such as Census of Agriculture . Census of 

Population , etc. ' ' , 

{Table 2 about here) , 



To date, three studies have utilized' the Michigan data. MaLcher (1977) , ^ 
investigated the characteristics of Census, noncensus and total enumerated 
places. Barningham (1977) attempted to explain why ^some places in metropolitan 
counties declitied tin population from 1930 to 1970 (exclusive of annexation). 
Etba C1977) tested for the relative influence of 14 different fi^tora 
: Cine luding farming and transportation) in the growth and decline o^ Michigan 
places. This paper is, 'the first detailed examination in the Project of the. . 
'role of farming in population change. 

We can, now elaborate on our choice of the unit of analysis and the 
operationalizationa ofthe dependent variable used in this paper. With 
measures of 'the Independent variables at the county level and measures o| 
• ' population change at the place level, there are two possible approacheB. 

First, the analyalB could be conducted wttli variables in. their existing forms. 

ERIC ° - ' i:j 



This would be a * contextual* ^study with place population. change related tQ the 
characterl^lca of counties In which each is ^located. While this may be a 
valid approach-, it demands Special considerations (e.g. ecological fallacy) 
which are beyond the scope of this paper. Second, the place populations 
'could bg^gregated to. the county level, in a form that reflects both size 
and' change in such population. The latter approach is taken In this paper, 
as a compromise between the earlier critique of county level studies and ^ 
the accessibility of county level data on farming. One operationaliEatioo ' ' 
is to aggregate the population numbers for all places 75 to 2500 in size* 
The mean^rrural' place population across Michigan counties has gradually 
increased from 5865 in 1930 to 7471 in 1970, Mother operationaliEation is 
percent of all places in each county decreasing in population. Declining 
placer are more likely to be smaller and unincorporated (see Tablli 2). 
^ - In addition to the substarttive question of farming and place population 
'^^change, we will subject to empirical test bur assertion that previous such 
studies based on statically measured ^independent yariables and, on i960 to 1970 
dec^ade analyses have been lees tha^ adequatet ^^The statistical analysis 
will procaed as follows* First, past studies will ba replicated by testfng 'i^ 
the relationships between 1960 farm variables and tha 1960-70 change in^ f 
nonmetropolitan total county population. Seconds these relationships will 
ba analyzed for tha other operafilonallgations .of the dependent variable—percent 

change In. the population of all placas 75--2500 persons and percent of all 

8 \ 
county places declining In population.^. Third, these relationships will be 

analy^iaci for different time periods~ig3d^ to 1970; 1930 to 1950; 1950 td 1970,^ 

Fourth, these relationships will be analyzed for farm variables measured 

■ ■ ^ ^ ^ ■ ' r 

longitudinally as percentage change scores * Last , we will test for "additional 

( 

statlBtical expianation by Introducing two alternative f actors^-^prpKlmity to 

^ ^ 11 ' ^ " " > 

large places mid regional location, ' 'S^ f] 



Correlational analysis will be carried^-out at two levels* First, 

.Pearson product-moment eorrelation coefficients will be compuWd to determine 

the strengths and direction of relationships between and within the farm and 

population variables. Second, multiple correlation coefficients will be y 

eomputed to determine the relative amount of statistical explanation achieved 

^ ^ ' ,■ . . ' ■ 

by each of the manipulatlqns described above. Standardized jfegression co= 

efficients will be reported in a ■multiple regressloh format for the relation- 

ships between longitudinally measured farm variables, change in the ^ 

population of * rural' places and percent of places decilnlng from 1930 to 1970* 

Finally, time-lagged .partial cprrelatlon coefficients will be reported in 

conjunction with a preliminary discussion of a causal model for relationships 

between farm and population changes, 1930 to 1970. . ^ r 



The studies reviewed in thfs paper suggested that changes In farming 
were import ant' in eKplalning total population changes In nonmefttopolitan 
counties. We ha^e specified a series of manipulations In conceptualisation , 
operationalisatioh' and analysis , in an effort to irtprove understanding of 
^ the relationships between farm and popnlatlon changes for Michigan places. 
First, we expect that the farm indendent variables ^used here will not only ' ! 
improve the proportion of variance expallned in the dependent variable » but f 
that t.hS relationships , Involved are capable of interpretation and^are consistent 
with existent conceptualizations of farm changes and their consequences* 

Second, we expect that the relationships between farming and populatloit^ 
change have more eHplanatory pow^r when county-level, 'place* population 
variables ''ape employed apd the nonmetropolitan county constraint is^removed. 
Third, we^ Expect farm' changes from 1930 to 1970 to account for'^more of the 
changes in place population^ *tht^n for a shorten pirlodb In addition, the 
nature of the relationships, ^l]'cinBelves , may change with time* We might 



one 



' . 14 
expect the relative importance of farming to have declined from the 1930-50 
to the 1950-70 period. Fourth^ we expect the, relationshipV, between fatm and, 
population change to be more manifest when the Independent' variab1.eB arfb 
measured iong^tudlnally* ' ^ 

Finally/ we want to gauge the overall power of the ahalysis^ in comparison 
with one spyeclfic alternative factor (proximity to large places;) and with ' 
universal,' factor (regional location). Our lexp^tftation i| that these ^ 
additlonaa factors will not xesult in substantially ^i^ter Revels of 
explained variance above triat %xplaltied by the farm va^^^es. 

We consider this Analysis exploratory because it- is largely restricted 
. Vo correlational statistics/ However, empirical support for the substantive 
r and methodological hyfotheses specified above would provide a measure of 
• support for the approatfhYf ollowed here In explaining the' relationship between 
farm and place population changes. A secbnd phase, ■^hlch is beyond the scope, 
pf this paper, "would be to hypothesise ^nd test a causal- model foi these 
same changS protesses. To that end, we will repoyt .some partial correlations 
usinB a cross-lagged format (see Bohrnst'edt, 1969) and discuss a possible 
causal modal* * . f 



Results and Discussion 



The most typical research design of past ,^dles^>aB been .19'60 cross- 
sectional,. Independent 'variables In relation ^to, 1^60=70 percentage change ^. 
scorfes In total population for nonmetropolltan coun|ies. Eero-order correla- 
tion coefflctftents are reported in Table 3 for thj Michigan replication of 
this design. Two observations are worthy of note. Flrstf.. the inter£orrelat|on8 
among, farm independent, variables are gerierally high, and would seem to ^ 
indicate these variables are not measuring cfincORtuall)* dietlnpt processes 
in farming. Also, further analysis would be problemrtlc because of* this , . 

' ^ ' IG 



. . 7 ^ ^ ^ . ■ ^ ^ 

multicollinearity. Frtabie and^ Poston (1976 i 356»359) encountered the same 
problem ^and eliTnlnated part^ri^ variables where zero'-orjer correlations 
exceeded 0*50, Next, they^faetor analyzed the remaining farm variables, and 
regression analysis with, tlifa .o^^ dimettsions :av^oided multicQllinearity ,j 

altogether. However, we|cfhpo#eii^o pbrsis with the six variables In^cated 
earlier because we belief: :tWp^ change processas they represent are conceptually 
distinct, and the need Ip ;f6r;^etter measures rather than new or fewer 
concepts, / ^y-^^ 

(Table 3 about here) 

- ' y V- ^ / ^ , I ^ 

^eeond, the zero-c^t^er cpr^relations between the farm independent variables 
and* change in total population of nonmetropolltan counties are all low/ 
Thrs observation brings .Ihfcp a|ubt^the suggested importance of farming. In-* 
poptjlation change. Howevf^, the multiple correlation coefficient (R^0,37)' 
compares *favar ably to* che-^a%sis. bfi^risble. a^ Poston .(1975 1 778, R^0,48) 
when one considers tii^t J the latter included mineral, retail, wholesale, 
educational, manufacturln| and public administration factors as well as ^ 
farming. The contrlhufciQti of farming is ^bstanfelal enough to warrant further 
' exploration* , ' ^ ^ 

. Multiple corr^el&t'i&q coefficients WQre calculated far relationships 
between changes in fi^armln^ ^nd changes in population across the various 
manlpulationB , and ^re; show^ in Table 4, First, we observe a higher multiple 
correlation coefficient CR^0.45i for the 1960'-70 period when the dependant^ 
variable is operatlDnallzed percent change in populati^on of ^places 75 .to 
'2,500 in size, feather than- change in honmatropolltan county total population. 



However, the 'same i^Qmparisons' f or^ the 193p^7Q period (safe //2 and 3 in Table 4) 



do not show an IncrQasff in th^ strength of the reiatlonshlps; Tfeverthelesg, 7 , 



' ' 2 
statistical explanation is significant- for both 196Q=70 (R ^0*20) and 1930=70 

' ■ •■ • 2 - ^. ' - - - ' - ■ ' 

periods (R -0,27 to 0.67) wheh using, 'rural' place population or percent of 

d^cUhing places as dependent variabjes^, , Thisi close relationship between farmin 

and population change In smaller . places can, be readily understood in the 

context of our feview of the literature ajnd extends beyond the arbitrary 

constraitit of nonine.tropQlitan. counties, » \ ' ' ■ 

^ . * . ' , • \- ' 

. ' . (Table 4 about here) ^ ^ ' » * 

.A second observation from" Table 4 C^^l and 2) Is that lengthening the 
time period from 196O=70-,to 1930-7d5 raised *the multiple correlation ^ 
coeffiilenta (from R^O.37 and 0.45- to R^0*65 and 0,52 for population change 



of nonmetropolitah county and 'rural' places ^ respectively). It is probable 
that, the 10 year period excluded ^lag effects wherpas they were accounted for 
in itfe 1930-70 period,. ^ , . 

Third, we^ see that Introduction of longitudinally measured (change 'score) 
Independent variables in plade of static, variables increased the multiple 
correlation coeff 1 client s further (from R-0.65, 0,52, 0,72 to R^0,81, 0,82, 
0,79 for the xesp^ctive dependent' variables) , While change scores may not 
be the most appropriate measures (Bohrstedt / 1969) , this sizeable increment 
In variance explained demonstrates^ the necessity of dealing with the process 
of farm change in statistical analysil / and not just the dependence ^bf a 
county on farmings Thus, our expectations that^ 'place' population . , . 
variables,' a longer tlpie period and longitudinally measiired, variables - would 
enhance analytic ^powfer^, have been empirically confirmed. 

The relationships between^^hanges In farming and' change in ^rural' place 
population and percent of pl^es declining, for 193D-'70, ,accpunted. for 67 / 
and 63 percent of the total varianctt, respectively. Further details are sWwn 



. . . . , .' . * . - , , \ 

in Tables 5 .and 6. First, we observe fvtm Table 5 that there are some negative 

\ 

or near-zero correlation coefficients between farm variables In their static \ 



and \^nge-score fbrma. For both the value of land and buliainga per acre, 
and farm size In acras, the greater the initial value In 1930^ the Bmaller 
the percent change from 1930 to 1970v This is apparently a 'ceiling effect' 
and thus our use of longitudinally, measured Independent variables is justified, 

(Table 5 about here) 

. " ' . ■ " / 

Second, the Intercorrelations among farm change scores for the 1930-70 
period are generally small enough to avoid the ^problem of multlcollinearity . 
While static measures of farming for 1960 were highly correlated^ the smaller 
associations reported in Table 5 indicate that the farm qhange processes 
incorporated Into this analysis may be conceptually distinct frQiri one 
another* One exception is the large and negative zero=6rder correlation 



coafficlent between value of land and buildings per acre And farm size in 

acres. This shows that these farm changes have opposite effects on change 

in place ^populations and will be furt^r discussed below* ^ 

A third observation froti^ Table 5 Is that the zero-border correlation 

coefficients between farm independent variables and county-level 'plac%' . 

./ - ^ T 

population variables are much greater than for total population change , in 1;'% 

nonmetropolitan counties over the 1960--70 pMiod. M previously noted the 

milltlple cO'rrelatioa coefficients were also mUch greater (R"0,82j 0,*79) than ^ 

for the 1960-70 analysis of Frisbie and Pop.tyn-f(1975j R^O.48) and our replica^ 

tion of that analysis (R^0,37), , % 

The standardized regression coefficients are re'port^d in Table 6. One* 

variable—change in farm population— dominates a^l others in Its positive 

aasoclatipn (Beta«0* 8,648) with change in population of places 75 to 2,500 in. size 




The greater the decline In farm population for 1930-1970, the greater the 
decline or amaller the increase in population of these smaller places. 
Also, change in farm population has a moderate and negative association 

eta^ -0.1960) with the percentage of all places In the county that are 
declining In population. That ±e, the greater the decline In farm population^ 
the greater the proportion of places declining* That a decline in fam 
population advereely affects the viability of smaller places is well supported 
in the literature. However^ these results are noteworthy because the 
relationship holds across all counties in Michigan^ which is one of the more 
industrial states in the U.S. 

(Table 6 about here) ' . 

— >J 

Change in farm size is strongly and positively associated CBeta^0,4031) 
with the percent of places losing population. That is, the greater the 
increase in farm size for 1930 to 1970^ the greater the proportion of declining 
places. As farms have expanded and .become less numerous, both farm workers 
and farm families have been displaced firom farms and the farm population. 
There is a relatively strong assoclfetloa betwaOT changes in far^i%size .and 
fann population (r^ -0*53), However ,^ there is contradictdry evldenca—the 
weak but pjosltive assocla|ion (Beta - 0,1160) between change in farm size and 
change in 'rural' plaqe population* This would Indicate that increaa'pd^ 
f ami size might have caused a greater increase or lesser decline in population 
of smaller places. Yet the zero order correlation coefficient for this smde 
J^^latlonship is 'negative (r^ ^0.38)*' Further Investigation is needed. 

From Table 6^- it is obserYed that change in the number^of farm* workers 



- has a mpderatel^ 'etrong, negative association (Beta" -^0.2802) with percent of 

^ . . , , ..^ " ■ ....... ^ - ^ ^ , . ' ' : 

placed losing populafilon. The greater the decrease in farm workers^ the 
greater the proportion of declining places for 1930 to 1970/ Thl^s relationship 



is entirely consistent with the processes of farm! size expansion and farm 

' * ■■ ■ ' 

population decline, and the respective zero-order correlations are r^' -0 39 and 

r«0.25, Agalni the weaker relationship between farm work force and *rurat* 
place population change is in the opposite direction (Beta^ -0.1453).- Like 
the analogous situation ,fdr changing farm slEe, this anomaly^ warrants ^fprther* 
exploration, , " J M = / ' ' , ' ' . 

^ The only otlier farm variable yiat has an appreciabie ef^pt on= population 
change is value of Ifend and buildings per acre, - The magnltMfes of the; regression 
coefficients are not large, but the dlre^ions are consistent. The greater ' 
the increase In acre capital valuer the greater the increase or lesser the / 
decline In rural' place population (Beta=0. 1835) , and the smaller the 

/ : 

proportion of county places declining in population, 1930 to 1970,- (Beta* -0.1051) 
Andp this is consistent with the strongs nagative correlation between acre " " " 
qapital value and farm size (r^ -0,70), Why ^should more capital intensive 
farming enhance tvdabilit^ of smaller* places? Poss'ible explanations arei 
(1) that land intensive development has occurred to some ^tenU in farming, 
and whfen other factors-,are controlled. It has not displaced labbr and farm 
people, and in turn has nb^" eroded the population base of farm trade aenters; 
or (2) that expanalon at the irittropolltan fringe is a ^ommon cause of 
appreciation in land values and growth in smalier "pieces * ' 

^ ^In summary j J these results ha^e lent, support to buri suggested' changes In 

, . ' •■ ' ' , " \ ^ ^ 

conceptualization of farm changes, operatlonallzation or population changes , 
and procedures of statistical analy^^ls. In addition we have seen that farming 

'has been a very important 'factor In the changing population of all smaller 

\ 

places in Michigan, from 1930 to 1970." 

, ^ One final manipulation was to divide the 1930-70 time period' into two, 
^^f2J observe iCthe^nature of t^e,, relationships .between farm" Independent 
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variablea anW/lace' population change have changed with time. Th^ mul tipple 
correlation coefficients reported In Table 4 (#4 and 5) would suggest not,' 
While the 'strength of the assoclatlo^Medlined' O^O.SO to 0*43) for 'rural' 
place populatlan,^ It increased (R-0,64 to 0.79) for perbent^ Placea declining 
in populaUen. The general importance of farming does not appear to have 
VMiaGlined in Its determination of smaller ^lace population in Michigan, Wt 
least since 1930. ' f 

We- know that tranaportation, industry and other fact^ arl Important 
correlates of population chaiige in Michigan places (Etua, 1977) and that 
regional location la highly correlated with the three operationallzatlons of 
^e dependent, variable' In our ana^^ls (r^OM, 0.32, ^;o.79). We also know 
^ that the proximity of smaller places to large popolatlon centers influences 
their rate of populations growth or declVne, and the zero^order correlations 
from tills analysis confirin this Cr^O.31, 0\12 ^WSS)., In Table 7 we see that 
region and proximity accounted for 12 percent of the variance in 'rural* 
place population and 63 percent of the variance in percent places declining. 
In the latter case, 56 percent of the variance was shared by farm variables 
and these altertiative factors. , 

^ ' ^ (Table 7 about here) ' * . ^ 

Region and proximi^ty were introduced into the regression analysis for 
1930-70 j and the resuHi a^a shown in Table 8. For the refiresslon on >' rural"*: 
place population change there was Jittle change In standardized elopes for 
^the farm variables, and proximity to large places exhibited a moderately 
istyterig, negative association (Beta^ -^0.2402), That lA, the more distant 
cduhttfeg were fronr^hose with plaees of |Q,000 persons or more, the. greater 
the increase or le|ler the decllr^ in population of places 75 to 2,505) in size* 



' * * 

Alternatively, regional location was the dominant alternative factor (Beta^ 

X - / 
'-0,3602) in ^egression on percent places declining ^ and it did weaken the 

regression coefficients for farm^ variables. 'The less industrial and urb/n 

J 

the region the greater the percent of declining places in th^ county., 
' , - (Table 8^ about here) * ^ 



Further investigation is necessary in both cases • Although proximity 




d^d pot appear to be a dgminant factor, the direction of its relationship 
with 'rpral' place population is the opposite to most findings* Before we 
can attribute significance to this result as a substantive findingy further 
work is needed on the way proximity ^as operationalized as a variable* Etua 
(1977* 148-155) found t^at population size^ of Michigan smaller places was 
positively related to distance from a larger ^lace of less than 10,000 
persons In size, but negatively related to distance from a larger place 
with greater than 10,000 inhabitant^ The opposing forces of competition 
and symbiosis between smaller and larger ^ places (Etua, 1977:76) 'need ko be 
isolated in further operationallzation of the proximity variable. Although 
farm changes do account for most of the regional differences , the relative 
importance of region in its regression on percenf^of declining places does 



raise the question of' which is the 'real' explanation of population^change— - 
farming or ragion. Ife will be necessary to explofe the concept of tacu opolitan 
dominanca further* 



A Hypothetical Causal Model 



Whilff longitudinal measures on the independent variables are necessary 
for adequate understandings the use of change scores is not gene^t^lly ^ 
recommended. The main problem with change scores is that they are biased 
by the Inltidl value on that variable (Borhnstedt, .1969 ai5). For example, 

..^^■U-,. .... 
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one would expect the magnitude of percent changes to be larger for small 

4 ■ - - 

place populations precisely because the initial figure ie small. Bohrnstedt 
(1969) has suggested the use of partial correlation or regression coefficients 
which measure the relatlojiship between the initial value of the independent 
variable Ce,g* farm population in 1930) and the final value of the dependent, 
variable (e.g, place population in 1970) while fully controlling for the 
initial value on the dependent variable (e,g, place population in 1930). 
^And', if this causality, (e* g. farm population-^^ place populatl^) is to be 
confirmed empirically, then its paptlal c^^elation or regression coefficient 
must be greatef than the reverse relatioj^ip^ 1930 place population 

predicting to 1970 farm population, controlling for 1930 farm population); 

Bohrnstedt 's modified cross-flagged approach was applied to all possible 
combinations of the six farm Independent variAles and population of places 75 
to 2,500 in size* Figure 1 shows only those partial correlation coefficients 
that were significant at th^ 0*05 leva! 4nd the .appropriate direction M 
causation. In some cases both directions have significant coefficients and 
the lesser 'path' Is identified. We can conclude that 'rural' place population 

is the dependent variable In a causal sense and that farm population may be 

f 

aft intervening variable between other farm variables and po^lation change. 
It also seems obvious that some of the anomaHes found in the regression 
analysis may have been artifacts of change scores. For example, the number 
of farm workers is strongly and positively associated with rural place 
population whereas the regression slope was weaker and negative. Adoption 

of such a cross-lagged technique in place of change scores is imperative, 

(Figure 1 about here) 



or 
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« Conclusion ' ' 

The objective of .this paper was to explore the relationships between 
changes In faming and changes In place population for Michigan from 1930 
to 1970.- ^ Fqllo^lng a critical review of past studies we selBCted sIk 

■ 

variables as indicators of the changing structure of farming. We ^ImB 

replaced the coiranonly used dependent variable of change In the total population 

of nontaetropolitan counties with two variables measuring the population ^ 

change of smaller places in all counties* Finally ^ the time period was 

extended to 1930^70 and longitudinally measured independent variables were 

u^d, ' The statistical results confirmed that our conceptual, operational and 
i 

statistical modifications did increase the explanatory power of the analysis. 
Farming is still an important factor In the population change of .smaller 
places and these modifications suggest that fartn changes have played a more 
important role than indicated in earlier analyses usin^ different measures 

^■^ I 

and units* I ' . 

Further extensions of this exploratory analysis are sugges|ed. First, 

\ 

cwo of the farm variables—acres of land in crops and average farm Sales" 
contributed little to change in place population and perhaps could be omitted 
from further analyses. In their place we, might consider inclusion of variables 
-for other farm change processes^ particularly absentee ownership of farm 
land, proportion of full-time hired laborars, and incidence of part-time 
farmiing. All three appear to have been Important components / of farm changes 
in yrecent decades (Goss et al, , 1978), Second ^ two operationalizatlons of 
the dependent variable were focussed on the changing population status of 
smaller places and were at the county level. Further variations should be 
attempted to IncludQ larger places particularly those up to 50^000 in size, ' , 
Also, a ■contextual' analysis, where populatidn size of individual places is 
the dependent variable, should be attempted* 



Third, some of the relationships were unstable across the dorrelatlon 
and regression anaiysas and after including regional l^acation as a variable. 
We*suspect this was partly dua to the biases of change scores and to one gm, 
two instances of mu^ticolllnearity* Furthir analysis is suggested using (the 
, cross-lafig#Q. analytic design* Howfeverj metropolitan dominance ttay be 
operatiCg as a 'third factor' to reve^h the traditional relationships ^ 
between farming and place population for those places within coTmnutlrig ' 
distance} of large cities* -This does not justify restricting' analyses to 
nonmetropolltan counties * but suggests the Introduction of a metropolitan 
status variable and greater sps^^iclty in the variable of prokimity to 
larger places * ' 

Finally, -it appears that farin change processes can be conceptualized 
according to a causal sequence , with farm population as the major intervenln| 
variable between farming and place population* Confirmation of such a - 
model would Increase the explanatory power of the analysis ^ and pa^h ana^sis 
is suggested as a suitable techhiqiSe. The preceding issues will be addressed 
in the near future as part of the first author 'a^doctoral dissertation. 



* 
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. ^C iv^ This review^tff . the vast literature Qn;^hang|iig struettire of U.S. 
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farming wlfcl necafasarily brief* //We have wiUtten morfa ^^mpreheniive reviews.^, 
elsewhere (see iftodefald , 1974i M-210| Rodefeldi IfjSl andt Qosa at al. , 1978) • '"'^^^ ' 



Wa haveAalfio written mdre epmprahanslye ravlews of tha lltaratura, or 



lye raviews or tha iiteracura, o^ 
as 'and soclaty in ganaral (9^8si 



the eongfe^tierieas bf f am changes of rural areas " and society in ganaral 
19761 77-163; Rbdafelds 1974) together with our cbllaague ^Joseph Etua (1977r 



These are tlTe 'places feenumetfatld In Michigan for this rede^ch# ^.By 
convention J ham^ets^>arapiace^ population ?laas t^^ 250j villages are; > 

places with population 250 ,to 2^500 ^ mA towtls pr cities' are placaa with . 
^p^pulation 2^50Q and ovar fEnsminger and Lonpiorei 1949 :79) ; ' ■' * 

^An assessment, pf tha reda^ive^ influence of transport at ion, farming ^ 
industry an^ other factors for Michigan places , has been done by Et^a (i977) . 



^Measures for fokr of the independent variables"acres In crop land as 
a percentage of all ^county lan<|^ value of land' and bulldings^per acre, average 
farm ai^e ift ^cres, gross sales per farm~ware t^ken from the 1959 Census qf 
Agricultura, Me*asures for number of workers employed in faming asva percentage 
of all workers j and number of farm peoplf wera rtaken from th% 1960 ,^erisu^ of - 
Population* County population figures came from the 1960 and 1970 CatiSuaea of 



Populktlon, 
8 



Both operatlonallBitiona of the dependent variable were calculated 



v^»from the Michigan project ^affiai* 



^Measures for four farm variables were taken from the 1930, 1950s and 
1969 Censuses of Agriculture. All other measures cmne^ from either the Censuses 
of Population or the Michigan project data, and were for 1930, 1950, and>a970. 
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When ealciEatlng oftii^^t for value of land and btfildifig per acre =^ # 

and gross sales per fara, the second meapure (i-e* 1969/7^y 1950) was tevalued ^ 



to be iqpivalent "to the first measure (1930, 19501; to control for Inflation. 
The^ Consumer Price Index was used as the deflator, %- 

ProKlmity tb large placea'w^s operatlortalized as a discrete v^i5;iablei 
1 « a courity^ich has nofp^acs greater /itftm.^ and is not adjacent to a ' 
county with any place greater than 50*000; 2 s a countyt with no place greater 
th^ SOjOap but adjacent to a county with a place greater 'tii^n 50,000; and 3 ■ ^ 
a cotirity' with "a place greater than 50,000, Regional location consisted of six 
categories 1 ppper penisula—west ^ ; Upper penisula-^east = 2; Lower peninsula= ^ 
^northwest ^ 3; Lower peninsula— il^rtheast ^ 4; Lower^ peninsula— aouthwest \^ 5; 
and Lower penihsuiar-^SQUtheast ^6* \ 
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Table 2* ^he Hu^er of Places &Eeeedlng 74 and tha^ Percent Declining In 
Population t According to Source of Enuneratlorii MicM,gari, 
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saing datai Gensus-^IS, Other Sourcea^61. 
No change I Census^Zs Otifer Sources^lO. 

Source: Rodef eld, 1976, '-selected tables," Table 21- 



Table 3y ' Correlation Matrix for IndepeSdantp and Dependent 

Variables, Michigan Noimetropolltan Counties, 1960-70, 
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Multiple correlation coefficient ^ , 37 
Coefficient of determination = .14' 



1 



Table 4. Multiple Gbrrilation Coefficients for Various Manipulations of Variables, Mlchlpnt 
1930-50-60-70. \. 
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Table S., Correlation Matf lces for Indapendenti and DapendenC 
Variables s Michigan Countess, 193Q^io. 
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liable 6, Standariliedlegression Coefficients Between Fan Independent Variables and Population , 
Chaniei Mchlian Counties s 1930-70, ' ' , 
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"Astertsks denote the level of significance of the standardiEed re|resslon coefficients; *** = p < 0,001, 
= p < 0.^1, and ^ ^ p < 0.05,' 
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Table J, Coefflcientts ^of Determination for In^eppndent Variables and 
AlternativelJactorSs Michigan Counties, 1930=-70. 
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Table Standardized Regression Coefficients Bitwesn Fari Var^les, AlterMtive Factori and 
Population Change, tlchipn Counties, 1930-10. 
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p < 0.001, 



' Figure 1. Cross-Lagged Partial Correlation CoifficiintsJo^Fai^ Independent Variables and "Rural" 
r. Population, Michigan, 1930-70,^ , i i*- w s • 




*Only those partial correlation coefficients with p < 0.05 (N-78-80|"are reportsd; and where both "paths" are 
Yp-iignif leant the lesser one Is indicated thus (--?). ^ 



